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A plurality of Group III nitride compound 
semiconductor layers are formed on a substrate 
for performing the formation of elements and the 
formation of electrodes. The Group III nitride 
compound semiconductor layers on parting lines 
are removed by etching or dicing due to a dicer 
so that only an electrode-forming layer on a side 
near the substrate remains or no Group III nitride 
compound semiconductor layer remains on the 
parting lines. A protective film is formed on the 
whole front surface. Separation grooves are 
formed in the front surface of the substrate by 
laser beam irradiation. The protective film is 
removed together with reaction products 
produced by the laser beam irradiation. The rear 
surface of the substrate Is is polished to reduce 
the thickness of the substrate. Then, rear 
grooves corresponding to the latticed frame- 
shaped parting lines are formed in the rear 
surface of the substrate. The substrate Is divided 
Into individual elements along the parting lines. 
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2 



03149196. 0 



^ ^ m2/m 
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7. — 3H'^J^^'1"^##7U#fi<I^^*» B'f32&:^^*alii#-^:^^^^^^ 

10. mmum^^ i M5^aij^j^^^¥^#7u#9t;^fe, ^4^^;f^ 









15. mil^fy^^ 12 M^6ti^/^^'1^¥^#7r;#&U:;5-ii, iE^feiSiitn 
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1SL m w M m/m 



17. w^i^mw:^ 12 mm^±r^^^^W7t\m-^m, ^^^m 

18. W^mm^ 12 ^^6tJ±^^>h4^-##7c#fitj:^&, 



30 21. mm^m^^ 19 m^f^^i^^^^^i^Tt^tfy^^i^, m^-^^ 
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^ m M ^ ^ Mi/m 



5 22. mi^mm^ 19 mm^±j^^^^w^7tim:^m, mmyj^^ 
23. mmumwm 19 m^m^r^^^wwTtim:^'^, mm-^'^ 

25. *Sig*Slf IJH^ 24 0fa^6«j4^^^7D#, 

26. m$g^f!j^^24^3tfi^^^#7t:#. ^"t": 

27. mJgjR'fiJ^^ 25 26 fri^6t)4^##7C#, ^'t'^^^^v^i^^hMl 

25 28. m$gtsi^J3i^ 27 m^^^^WTti^, ^^^nm^-mMm^m 
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5 

15 M^^m}^^T-m^^^mn^^Mimj:o mat, ^^m,it^^mmm4 

^^j5^=l«:^BU 300 nmJf&t]^>i-j5§P^®m^^S (polish), UJlil^rH 

30 i:xmw^mix\mmmo mm-^^-^m^^mmM, hk- 
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% BJ ^ ^2/31 35 
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■t5fe, 26A 26B IJJliS.© 27A M 27C m^^^^W^B)i±m. 

^•^^^^m}^')^itmf mia. tarn 26a m 26b m^o m^j^^itm^^ 
jib^h, ^^Effl 27A M 27C m^t^jtm^pm^jtm^mm^^mi^M^)^ 

^m^m—^^'^^ S Ht, ^^WM (p/n) fP*>t (Sap.) j^ttl, 
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Hi m m ^3/3135 



5 m. (fi^m 5 n m 2 cn mm) $^mmm±mm.m±o m^4^ 

10 #^0^— ^^>lt±. ^iaL^^^^^>(*^>i-20±*@^fitl^^#^>t21 

m 30A ^ 30B Asi^¥##^>H- 20 m^^mmm, jIjI^^^ 

-fe^^#^-l^S>t 1 n Jl 2, 3 ^ p M 4» a 

^ 10 |Lim« 

MfitJ^ii^ (1) 
[^ii^ 1] 

25 A = L-2(L, + L2) (1) 

jTOi^i-T, @ 13B mmrmjtmm^icm^^)^&^Sfm:^^m sa 

(scribing cutter) m^h^^m^—fi^^m^, H/^M#S^i;*C»lfl^^ 
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ift m ^ ^4/-MM 
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15 



20 









^wm^mm-^m^. wmu^^mm^. ^^^mm^imnmm 

Sl^hi^:^%^5a:ifi]fi<jf^l^ (liE^) 5-10 pmo iiifcl:, SE^A^ 

^ 40-50 ^mo 








i>t 20 Rri^w#&«3###s>t 21 ^^m&^m{>. 

^ ^tm^^&>i:$^^« s (30 (jin sK::*;:^ 30 ^im), iB^miA^M 

20 |xm (= 30 Mm - 10 M.m)o 



25 

30 ^-i'^TTc^^fiu^?*, m^ii'-(kmjt^m,^m^mE,m)^±mmmw, m 
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m =^ B6/31M 






5. ^m^m)f^]^m^m^'^)^m^^m^'^i^^*^^f^^f^ 







30 ^Smig^SfiSBt|ll]&tJllJc{t«riiJL^1?^--^^^S5MfKJ^5f. >^rra, :^^*f 
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n m ^ 
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mmf&^m^^nm, nM&mm^B)^^mmmm)^m'^m (warp) m 





mm^nm^j^, MBf^^'^m^'ifmmmm^^^m. u poushing or a 

blasting process). 3tM "m^^M" ^^ffll^i£J|t^WiP^^I^^Stl 
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Tk m =^ mnm 
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mm (bun^) Mi^^m}^^Bmmm±. j^m—i-Tt^R^^^tm^ 
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% HJ 45 ^8/31^ 
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itt ^ 15 Ig9/31M 



25 ^^:$^^lf0tj^^11^, Sa^^SM^^fi^^— >h:$}'^^;jf6tJ^^Rri^ 
:^^^M:^f^fi«j|i]Pitg^>F::^^ 60 tunc 

30 iXi5^'^ffi?^^1^^>t^Kli^§|J^M4'fitI^^i5M^>tt^l^#^J&:^^i^^^ 
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m Bj IS mio/sm 



m 18 lo ^mumo m i9Am i9b jt^a 

^^J^>|2j:^>i- 10 tS^^^mmmmo 50 a^aoin+ilt^^ n ^ 2 Cn 

^P^S: (1) nTl^«3tiife*ttl. m^T^i-^^^'^m S J^^jN^m, ® 29 
m.'^hm^U4^M{>^30iimM40iim^lk'^* in® 18, 19Afni9B0T 

25 

2) ^mmmmmLm* m:f3^±mm so m^^wm^mmmmn^^m^ 

30 Jlt^h, ^$P® 19A^ 19B ^m^^^mm so m^^Mfk^U Sa Ht, 
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U m =^ 1611/3131 
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±0 












Jtk, m^^W}k%—^^^WB)^^±.n^M^%^%^^ (transmission 
efficiency of light) #^Si;0Sm:$^^^f'#a>t^#6t}#-'t¥l'#S 





o 
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m. m B12/31M 



^I^^^M4^-##:^3fc7U#4'"^Uil-^^aM?^>bt (enclosure shape) 

30 ^^m-t^mmm^mi^. -'mmu-f$muw&mm\'M'?^m, mr- 
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% 91 45 ^13/31M 
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jlfc^h, «S 23A ^ 23B ^^±fe#m:E:>^-M¥-##i{5>i- (^Hzi-tl^ii 



i 


IAS 




I 2A ^ 






3A^ 






14AM 





( 









1:1 


1 



I); 




5B Jt^J^m^^^^Tjtfitjm m mfttl^^^^^^^TD^fi^US 



^0 .^M^l 




1:1 


1 



5c ^mimmn^^:^^^ m mn.itmit^m^ 
5D mmj^um:^:^m^m m mn,it!^it^<^^ 
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iJi BJ ^ ^14/31:^ 







1:1 


1 



s 6A M 6c ^m^mm:^^mMcW^mm&:}m^^i^m m muit 




6D ^mm^-Mmmmmm 






6E m 6F J^^3^W0SgWAbSfifl#^il&BJ 

lOA m lOB Jt^Em^:*;aHJ6tjW^SA^I^*^>ffW#7fem 

iiA*ffl^mBj^:^H>Qfi«j^iit?(i&tjAM^®» iiB^niic 
15 ^mm^'m^^'Bm=^ifyMMum; Rm hd mm he A^s^z^gfr^^^i^ 

m 12A Jiitjl:^)-^^^ IID ^m^t^^)iBf^n^ led 7c#4'6^- 
-i^atjitm^, 12B HE ^m^^rBJnBfW^^ led 7z 

20 s 13A mm'^m^-Mmmmm^ ''^±mr ^-^mi^^^^m^ 
mm LED mmum, Rm ub ^mf-WL^Mmmmj^m ''^mm" ^ 
^Ti^nBj^nm LED mmumx 

i5Am 15B ^m^^mmmm^iamjsmm)^', 

25 m 16AfP 16B ^ffip^^ii^iJfi«J^^^;Uir (roller-breaking) 

17Am 17B A^i£^J4'a^^— ^LED 7C#0<3^hj^fP:^fil3M>i-; 

18 M.w^^:^mm/%^mmmm^^i^^)i lo 

19A^ 19B ^m^¥WWm}i 10 6tl^:^etJtIJ®® ; 
20 Ayjj^^-^^ftM- lOm^m^WWB)! 11 "fa^— ^firJ« 

21AS21C 11 m^mmum-. 



30 
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lit m =^ mi5/3iM 



15 



23A j^m.m^^mf^'t^mmmm^ww^}f 200 mmmm , ^, 
23B 200 mmumt 

5 ® 25A 25B) ^^3^^^ 100' (sK 100) 

S 26A ^ 26B *^TiJ&BJ^^##^M-±0fiSffifi«I«g[3t^fi?I-^?b 
@ 27A S 27C ^ffiiPiJiBJ^^##Bl>H-±B»fj3iffi&«im^0tl-«^5{j 

10 mmi^mm; 



28 Jim^*S^S7jt6«j###iS:>t 21 &fJiim®; 

29 ;^AW^4-^-^#3!!;>i- 21 fitJ5ji^S7|t0tl^##Bi;t 20 





Minn 



30A^30Bjiti^^#^^jt20&?J^^6tl^^B: 

3 31 ^g^Tftfif)^— >h^J^0«j^— 





lASlGj^^^il£Bj2|s::^BJ|^->h^5|^jgtf,-^^g (m®®)o 

2ii ^ 3p, <HM^M2n^3p^^:?:#^ji&&fjM, 





(dicer) ^m^n-^^mm±m}^i^i^nmmi&mf^--mm^m 

30 ^^Mfi<iJi:^t^ (® lA). IP, mj^mmA. mm. ''^Mm'^ 
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tsi m =^ m'36/3m 



5 Sit Is EtBmi^*ii>i- Is fl«jiir^^M&?j^:^« mjs, ttm^mn^^m± 
mis. 'M^myt^m^m)^ is ^mi^^'Mm s lo^ ^^^^m 

' ^^5, wii*>t Is mm^mm, is au;? ;g m m). f^B, 

^?*o BP, BM^en^^^M^^ (scriber) #?^^^?^«o ^js, M 
^m^Wm (roUer-breakmg) mif^il^^m^V^^M^^^)i^^^^^^ 

■ 
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03149196.0 ift « IS 1117/3135 

lA m iG ^m^&^m—mmm^mm:^^, MTtt&mm-m }i- 

(dicer) ^w\^^-M^±m^i5Lisin^mmimn-m^^WLm^m^'^ 

(®2D)o 

>f^/jN^sM- Is wm^im 1/5, sjifc, 7 t^^^i^j^^?&*&^ti 

mB, ^S>H- Is W^4^lirlFP^®±tt±S®*5'a'^ (pressure-sensitive 
adhesive sheet) 8o ^>t Is ±yW\M:B* W^^^t Is fi^JSIfP^M, Ui.^ 
m^h^Jt Is &«J^jElt (® 3E). mm)i Is 6«3^jgit<ls m^lJ^— 

30 5 ^itm)^ Is, iiiii^iiii 5 ^^^mmvt^nmm^^m^m)^^ 
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m BJ 1? ^18/31jS 



10 



15 



20 



4A 




4G ^m'f'i^m^^RmMwm^^^ 





1:11^ 



^^^^mm^ttx^ 300 Mm m-^m^^&}t- 1 ±, umm}^:km 3000 

(double hetero-jimction) ^t^fi^jMfe LED jt^o tldJ^it, 



p-n 



2. mj^ut,^\^m m muit^it 



i^m&t^ 10 urn # J.mit:^^'^! 30 







YAG 355 nm), 

1 &tij5ifP^®, 1 fi^jj¥ig^^<i^i!] 100 M^o mB, mMm^^M^ 



25 [bki^fll^l] 



30 [tb^^j^ 2] 
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itt ^ ^19/3135 




^^mMM^^^ 15 urn YAG i 





^ C^-}^t 1064 nm) 




10 



s 5A M 5E &^^:^:^mmM^T^mmo m sa m mn.it 










M ^ Ab. s^3^^:sstt.a^ 

20 M Ab Jt^Nl#&«J (amorphous). Hjtb'^in^^BJo J^M, 5^ 

m^mVcm^VL^ M SI Ab m j^Mtt.i^^^i^^##:^^7u#fi<? 

^:EtB^¥ (light-extracting efficiency) ii'fho i^M, 

6A M 6F fifj^M^Jo S 6A M 6C ^^^if^k 
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% BJ 15 B20/3m 



10 



15 



20 



25 



30 



>t 11 fi?)J5^^M^± (@ 6A)o iiifi^^Bt, "sriiJi^gs^T-, 








Ab, WJ-^^TSJt 11 6«)j5^^M61]^:^o lUi^^:^^, 

^m^w Bs. 

^^^^i-, TtinM^^, ^ (Si), S^-tt:^ (SiC), (MgAi^o^), 

zno, Mgo#5 ^ in j^-^ V m-^ti^^i*, T^immit^m^itm; 
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03149196.0 % 19 IS ^21/31jS: 



*0^^^mit^H^^^ (MOCVD) WL^^^MH^^yU (MOVPE) 
5 ^iB^hlE^i (Halide VPE), ^g[^^h5S^4 (LPE) ^. #>hMWUil*>FP!fi<J 

m mUit^it^^^^Wm 12 M^^;*:^ 300 mtfyM^^ 





>lt 11 ±, \£Xmm^:k^ 3000 p-n (double hetero-jimction) ^t^fi^J 

Mfe LED 7c#o Jl|g[^^^Ji*ite:£^>H-6<}7u#?^^^®f!lo tn«ilk^ 

15 a)t&«Jj5la5^M, yJHl^ffi>t6tJ»iSi^<l^ilM{t^ 90 MmM 150 jmio 








^m^^^m^ YAG m^fi<jm=^^i^^^ C^^^-i^: 355 rnn), 

mu^i^ 10 urn mMM^mwL^-^mM^^BnmjsumM±. 

^. ^^>i-&«j;5|[P^M4»^^^;Sy^ 10 Mm M 15 nmm^^^ 50 nm 
90 Mm &fj^J^Mo 

20 ^J5, 'fi^^ 2000 @ fKj^ib^iS*^ (i5*i4"£i:*i^: 7 pm) it^Tl^ 

^4*^ 0.35 MPa m^m&t}Tf&m-^^'^m^^i'^km^'^ 

^7Li^^\t, fijtfcl^^dtlM'fe LED 7C#efiC3aT3t:^tH (light extracting) 

25 Mfe LED 7L#6tj^t:7c#1±IE;*c#^^^^S/it:$)-^?£l9t#6tJ7D 

7Aft3 7B, S8fP9, l^ilJtS lOA ^ lOB ii2|s:;^BJ6tj^ji^mfi^ 



30 «!?^S:tHO^>T-0tj;5^^®fi«)SW>i'- ^ 7A SI 7B ^^tetHT^ajtfit 
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^l^-feSo tarn 7A fitJ^&iiai^ja^. -f-^?^M^^jyttP^^^:J^^« Lo ^ 

ijtfK]MmM>t o ^ 8 ^ttsT^ 0.25 Mpa m^m&tfTmn—^^'^m 
L m^mi^m^iitMmmwrtfyMi)io m 9 ^mx^ 0.35 Mpa rn^mm 



lOA m lOB ^^:$^3t^f Jt#^SM/L^!^*^W#^M^#Jfi^tt 
e5i!.TeiJ^>tfitlSttM>T-o @ lOA^ 10B^di7^0.35 Mpa it«!'^i5lffi;bT 




Abo 







m 11 A m^mMmk^i^mm^^Mcmmmi^^^-Mm l 6<3»>t s 



27 



03149196.0 



itt 19 15 II23/31M 
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m iiD HE ^tB7^^^^^^:^^^^?^^fi«J^yTo hd ^® 
HE mmmmm^^n^^^^^^ led 7c#o -fi^y^n, 

BP, tarn UB m^^^~^ hED Tti^&am^M'^^n—^—WLt^n^^ 
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m ^ M2A/-im 
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15 



20 



2S 



30 




: 12A its iiD ^m^^ LED Ttn^^B^—^mm. Rm i2b 

HE ^t'^S^&atl LED 7C#:^^;g0<J— -t-MSo 12A 12B ^ 

^m-A-^. m^S, ^^:&-^LED7G<^^hii±fi^m^^MMr&^ 
6tllS:^^:^''h^^hJ^fi?J.i^MlRo ^® 12ASI 12B-^^ 13A^P 13B tb^ff^ 

$pffl 13B m^i^mxmm mit^nmn, led jti^^ 

yf^mm^^m^i^-^^'^^^n^ led i, s isa 

13B ^^n—^mn^ LED7c;#fi^:s:^^^i#ffei>j 0.9 m 0.95 suiii^io 
^ 14A M 14D ^m=^'^mif^mM.w^mm^^mm 

^ m. m%Vc.^Vc-^^^^WM 102 Mli^::^^1f 300 jim ffetiMS^S>/i 

1 ±, i^'(|E?^^::k:^1i 3000 p-n 555l^^^t^£KjM-fe LED 7Ci#. :Jfcj71IJ4fc» 

'^miii^W^, J|lliS:irW:$^Sy^^ifeMfeLED7Ci#ai3#.7tio :aE3^#tt^52.T , 

^t^:^® 14AM 14D ^ti^m—^^^mrmu^^WM^ um., i4a 

m. 14D t^»fl<J#-^4'?S^^m^^:^g:to 

14A)- ^^^^^1^^ YAG m^^Kl^H^^i^^^ C^^-fe: 355 nm), 

^f^{t50 Kim M 80 ^im fi<JiT^^>l^:^^li L 14B)o ^Jg, ijf^M^ 

^*>t 101 mjsu^M 11. ;i^M^^»>i 101 mmm.U4--> ^^^^m 

100 MmfitJiEM'«s;5etl^>t no cm 14C)c ^Je, ii^^H^^ 




1 
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tH m =^ II25/31I5: 



10 



15 



20 



25 



itm&^^)n 110 ^m^mm^mj^mmm d, cm i4d). mm, 
f^^— >h^y^, >h LED 7L#a<j— iij^ 350 iim -^H* m—^mm 

25 urn ^ 150 jmi. ^ LED 7D#fitl— iiJi 350 

Mm -feat, ■^mii^mmmii^^^mn^ 50 pm^nns Hin. f^^X" ^^il 
^, ^^->hLED7C#&«]-ii^350 pm-^Bt, ^jg li.Slf^Pi U^SUi^ 

#^75 Mm^p 100 ^m—^m'?^» j^^-^ft^Wim^wmm^\m^ 



ISA 





l$^m^liiJmT'^J^mm:^^mm^ led 0<jas4'fi<jM>t 

m 15B ^iS[^^3fiS?^^:^^^3tf^&tl^>to S 16A^ 16B 

LED 7D#B&^M>T-c m 17A 17B ji^— ^ LED 7t 

m^Ymm^&iim.)^o m i6a, m ha^ i8A:5^i±iT^-i^ii'^iifi^-fe 

m 16B, @ ITB^O 18B^aiT-feSlL^f^Pilto:$^5'M#^ 75 nmSl 120 pm 

fitJtt^JiLo ^^—^mu^. majM, ^® 16A^ 16B ^my^m^M^^ 

^wm^Rimm 17A fp 17B ^m^m^mmm'^±mmitmi^&^m 




^^nm L ^ 



lA 





1 


53 


1). 1 





lA 



3A S 3F etll^eJctl^iSffi^^S'^^ 



^ffilWlo ® 2A M 2F 










1 




30 [H/N-I^^M^J] 
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itt 18 ^ ^26/3 m 



20 j^jA^^i^^j^ 10 cm 18) ^metj^^-f^^iE^^H- 11 ti^mm 

11 ^^^^l^^-^M (wire-bonding type) LED ^±^^^0 

11 ■%^^#:B>t 21 28) 





2 (nMM) W#^6*)OT±fi«J^Ma 50 (® 18 21AM 210 .u 



10 



15 
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M (n M 2, a:)tM 3 SJ p M 4) 300 Mm JP^jaim^^^fiJ 

J^m^W±^^}i 1 ±» UW^}^:k^^ 3000 p-n LED 
2 m^m±M^±MM 50o ^— ^ LED 70#6tJ— ^ii±^1J>^ 350 \im 




11 fitJ^g) 

21AM 21C *^S3^ffiT^lC#^^^2^SM- 11 fiUii 





(A) ^^memy^ 

#?^^^M) ±?^^S3tBJW&fiM6U^^J^^6 0 21A)o 

(B) ; 





(7C 








YAG m^a^^H^Jcii?^ (M-fe: 355 ran), 

s fcl:3lii^^!l#Mi±J^fitj n a 2 6ti#^*M^;^^1i 20 m^ 

30Mm6<Jife{t (^21B). 

(C) ^^ra^afP:^^ 
^H- 1 ^m^^^nmM^ m Mm 6<j^^>t lOo 21c 
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iffi BJ Il27/3im 



fi^U 5a (n €^il5at^TiK:^T:i:^M 3 IKji^^Bt, JAR^m 3 

Jtb^h, ^^MM (n %^ 5a) mit^m^^Wm (n 

L4 ) o 

[^3^55:; 2] 
20 L, » 8 jam 

L2 10 \im 
L3 » 2 |jin 
L4 w 5 jxm 

L = 2(Li + L2 + L3 + L4) « 50 nm (2) 

30 ^S;1t#^#45>t]^^iJimfi-^j|1^S7|t^##:K>i-;|fi^fifj^li#:S 
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10 ^!l$P, :a "tI^^ScB^Ii^^iJ^^ No. 2000-188421: ^HIJ^Miti^tt. 

15 ^Ij^o 

@ 23A ^mM^:^mm't't^mm^^wwz^>i 200 ati^nMS. ^ 

23B 200 fitlif&mSo 

i£^23A^P23B4'» ^^^"^ 201 ^^M^^^>t-; 202 ^^^U 

it^ (AIN) fiM6«J^74'M! 203 n M^tt.^tt.'^i^^-i^^M . 
20 T^M^lt^^iSi^#J-S#^?i (Si) mUit^ (GaN) 1=^-^ 204 

ln,Ga,.^(0<x<l)f!l^&ti:^:)fcM; URU^ 207 ^i^'S^ p M 
AlyGa,.yN(0<y<l)9tl p M-aSM (clad layer) 205 ^ p MEtt.^ (GaN) 6<] 

p mi^mm 206 &^ p mmtmit-^^^^wm o jtb^h. ^^-^210^^4^ 

(Ni) $y^6<JiE%^; 220 Si02^!l^&<3%^^^J^; IMiSl*^-^ 

25 230 V (HI) /Al (^) «fitJ:^%*R (^h^:fe%^)o 3^m. 

^Jt220^g^^^^^3tBJc 

gp, :E^7c# 200 m^m^m^wmM^m^m 220 M.ffl5i»y?^ 

^61J n 203 6tj#JM^M 10 204, 205 m 206 6tl 

m^^M 10, 3^^s:iii¥##M 207 (-a^sM 205 m 206) &?j±^#e6^ 
30 ma^Rm—^Mmmm^^^i^m 207 ±atjiE%^ 210 a<j±^#ffia<j 
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« 

% w 15 m29/3m 



mm^m-^o :M.yt7ti^ 200 mmwn^^'iiE^^^^m. 230 mrja n 

wwm 203 t^±^mm^^mm^m^m 220 m±mmmm%&umm 

. Jlfc^h, in Ma^^tt.'^i^4^^##$!l^fitJ n M^^^M 203 fi^±^ 
5 #^fitJ^M?]^^3iA:^:^7D# 200 fitl^h^, ^mMWi 230 (^hJi:^*^) 

n m^^i^m 203 fitl±^#^OTfitl^hJ^?^^o 

j&^h, :aE:^^7c# 200 » fi^m23o^-m^^jkm^jE^m2io 

10 M^R^mm. RrUitt:i^^ffiS23A^23B4'fi«J^:|?£l. 

■ ^mmm 220 ^^^^^h-ws^® 10 230 m^B.m^m^m 

15 ai3j?g^|WlBt^^iiM^M 10|P^i%^230:tf^fi«j4^^^K)W^§ig. IP, 
20 ^^^j^^^^-^)^ 200 «T?^^3^#1ij^:S:JtM LED a«J±^^:$> 

m, ^m—^^mm^^m^^i^m e cm 21A m 210 ^ifi^i^^, a 

^J)Km 23A ^ 23B i;feRrUiHJS#fcB-g'^^-t#M 203 , 204 207 SM 
W%^^M 220, 210 230. Hjtk. ^3^f«t"lfaT. ^ifiis^j^JI 

mu^mm^^mmu^m^^^m, jam, n^^^^mm^m^m^i 

25 A^^^MIi^ilc 

30 -t^i^^^t). >^^^:^Mfi«J^JiM±*#^:^MIi|-7^^6<j:$^l^fil4'&tJ^ 
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tsl m m3o/3m 



j^n.itm (AiN) Mf^^m.i/^m 102 m^^M^^m)! 101 ±0 n 

103 ^^mm^ (Si) &«J GaN fi«J]^^^t^^Jt n-^M^Mli^i^^^tT 

n^M±ati GaN &«] n M^MM, ^j. n MM 103 m-^mm^m^m 
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102 ±o 

(active layer) 104 ift— ^MIl^ n MM 103 ±o 

p mm 105 (Mg) fi^ p M AiGaN ft?! p M'^mm^ms:^ 

p MmmM±61J#Wil (Mg) &«J p M GaN atJ p M^MM, ^-i. p MM 105 
3t— ^M#^W2iiM 104±. 

(p M^^M 105 ill) ±Mi*^!l n MM 103 &«J-^:^#Etti*c 
Mjt^MM^^Mi^U^ (flat-top resonator) f n if 1^ ^ S ^ 





( erosional residual portion ) o 





(Ni) ^j^auiE^a 106 m.7±Hn^mm}^^TMm^^^MU 

(pMM 105) ±fitl#J^o 

i V m) /Al (^) iiMfi<J:^**£ 107 al3±mg^£S^^i^^^ n M 

:^fitJft±&?J^##MfiU±SP^®fitJ?Sa6tllS^^M^±6tJ^j^o 
?^Jbt^Ma^J;M&?J^'Si!l^*Bbb, f£3T^^:^atl#4ig*^:$^^:^» Silt. 

mta. ^ "7)c^$B:*:^^J^JF No. 2001-102673: ^mmUVC^it 
^^^^^m^^Um" 4'M#aife«S3^T¥^#S>lt 100 (LD) 
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m 25A (s£25B) ^m^i^mi'^MM'^^^^wwz^}! loo* cm loo 
10 ^^#^#:^^7c#. ^® 25A ^, m-^^nmm^&m^m lo mhic 

Sifcb, 25A ^^i&^^:^r^4', #--1-^^^ s 

25 jit^K 3|s::^Hjfil3±j^gKjtffi){!j-^7F:pg-^ led ^ LD. -N^P, & 

.A, if: n 1^ ffl -ip. ^ IG? 






30 m^sii?, ifi^^^yfW'^iM^^m^mm^m, ^:¥i^^mm^ 
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n m m m mv29M 
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n m m m w.^nm 
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% BJ3 IS p& a m7/2m 




43 



03149196. 0 



m m m msnm 
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u m =ii m m 119/29^ 
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^^^ m m m miomn 
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^ m =^ m m mii/29M 
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% Bj 15 |5» ffl mu/2m 
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16B 



50 



03149196.0 ife BJ H Pff ffl ^16/29]^ 



csj 




> ak * * A ck * • a 

^•^*>J* ♦ Ifc ». *■ • 

• « w » 

A * * « 

* * « V 
«k » » « 

• • « 

ft * 4 





WWWWWWgpggpg 



00 



t 




52 



03149196. 0 



n m m m mn/2m 
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VI m =^ m m mismn 
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% Bj 15 pt a m-nmn 
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% « IS Ptt H ^22/2931 
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^ m m m ^23/29^ 
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Tit m m m %2a/2%^ 




m 26B 
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« « ^ P» a m26/29M 
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iJi OS "1$ @ ^28/29K 
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Tii, m ^ m m m2^/29M 
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